Novel experimental model of pressure overload hypertrophy in rats.
We studied a novel animal model of pressure overload hypertrophy in transition to heart failure following ascending aortic constriction. We sought to assess chronologic changes in hemodynamic parameters, echocardiographic signs of left ventricular (LV) remodeling, exercise tolerance, and profiles of systemic and local inflammation. A cohort of Sprague Dawley rats underwent aortic constriction proximal to the innominate artery and were followed by echocardiography. A group of animals were euthanized 20 wk after aortic constriction, before any detectable decline in fractional shortening (normal fractional shortening (FS) or control group; n = 6). When additional animals reached an absolute 25% decline in fractional shortening, they were randomized to be euthanized on d 0 (25% downward arrow FS group; n = 5), or d 21 (>25% downward arrow FS group; n = 6). Hemodynamic and echocardiographic assessment, swim testing to exhaustion, and measurement of systemic and local inflammatory markers was performed at each time interval. An absolute decline of 25% in FS after aortic constriction was observed between 24 and 28 wk for most animals. The transition from compensated to decompensated hypertrophy was associated with markedly decreased dP/dt(max) and dP/dt(min), increased LV end-systolic diameter and LV end-diastolic diameter, stabilization of LV free wall diameter, decreased exercise performance and up-regulation in expression of interleukin-1, interleukin-6, tumor necrosis factor-alpha, and atrial natriuretic peptide. All animals developed heart failure. This study demonstrates that proximal aortic constriction in young rats represents an excellent experimental model of pressure overload hypertrophy that may be useful for testing the efficacy of novel therapies for the treatment of heart failure.